. Detection of the 25000 mol. wt. polypeptide in several SPA tumours and lung fluids by a goat antiserum to MPMV p27 using the Western blotting technique. Lane 1, tumour from a field case of SPA; lanes 2 to 5, early tumours induced experimentally in young lambs; lanes 6 and 7, lung fluids from field cases of SPA.
Parainfluenza virus type 3 (PI3) was obtained from medium of infected cultures by centrifugation at 100000 g for 60 min at 4 °C and antigens prepared from MPMV, MMTV, maedi-visna virus (MVV), caprine herpesvirus 1, Mycoplasma ovipneumoniae and M. arginini were supplied by colleagues. Immunoglobulins were prepared from SPA serum and SPA lung fluid by chromatography using a Whatman DE52 column. Other antisera were supplied by colleagues.
The specificity of the antiserum to MPMV p27 was established by absorption with purified virus. Gradient-purified MPMV (840 Ixg) was pelleted, resuspended in 50 ~tl TNE containing 0.5~o (v/v) Nonidet P40 and 1~o (w/v) SDS and agitated gently for 30 min at ambient temperature. The volume was increased to 1 ml with washing buffer containing a 1/40 dilution of antiserum to MPMV p27, and agitated at 37 °C for 60 min. Antigen-antibody complexes were removed by centrifugation at 10000 g for 60 min at 4 °C and the supernatant used as absorbed serum.
The relationship of the SPA retrovirus to other members of the group was investigated by the Western blotting procedure using antisera to a variety of retroviruses. Positive reactions were observed with two sera. A goat antiserum to MPMV p27 (ref. 5-S-148) showed a clear reaction with a single polypeptide, mol. wt. 25 000, present in both SPA tumour and SPA lung fluid (Fig.  1 ). This serum also showed a weak reaction with MMTV p27. The specificity of these reactions was verified by absorption of the antiserum with detergent-disrupted MPMV. This markedly reduced the homologous reaction and completely eliminated the reactions with the p25 in the SPA retrovirus and MMTV p27 (Fig. 2) . A second antiserum, raised against whole MMTV, detected the SPA retrovirus p25 and MPMV p27, but another serum to MMTV p27 showed only a homologous reaction. Similarly, an antiserum to MVV p27 (Narayan et al., 1980) did not react with the SPA retrovirus p25. All of the above antisera gave strong homologous reactions by Western blotting.
Short communication
Demonstration of the antigenic relationship between MPMV, MMTV and SPA retrovirus, and of the specificity of the goat antiserum to MPMV p27. Lanes 1 and 4, gradient-purified MPMV; lanes 2 and 5, SPA retrovirus; lanes 3 and 6, gradient-purified MMTV. Lanes 1 to 3 were reacted with mockabsorbed antiserum; lanes 4 to 6 were reacted with antiserum absorbed with MPMV (disrupted by treatment with 0-5~ Nonidet P40 and 1 ~ SDS).
Antisera to detergent-disrupted bovine leukaemia virus and feline leukaemia virus, and to the major internal core proteins of Rauscher leukaemia virus and feline leukaemia virus did not react with the SPA retrovirus p25 (homologous antigens were not available for testing).
The goat antiserum to MPMV p27 has detected SPA p25 in 12 of 12 SPA fluids, 4 of 4 SPA tumours and 3 of 4 early tumours experimentally induced in young lambs. The polypeptide could not be detected in lungs from five animals without the tumour or in other micro-organisms that commonly infect the ovine respiratory tract (PI3 virus, MVV, M. ovipneumoniae, M. arginini) although all of these microbial antigens reacted with homologous sera.
SPA retrovirus was prepared from two further lung fluids by isopycnic centrifugation on 20 to 55~o (w/w) sucrose gradients (Herring et al., 1983) and each 1 ml fraction was examined for the presence of the 25 000 tool. wt. polypeptide. As shown in Fig. 3 , the polypeptide was detected in three fractions with densities of 1.15 to 1.20 g/ml, although most appeared to be mainly in the fraction with a density of 1.17 g/ml. The peptide thus has an identical distribution in sucrose gradients to reverse transcript~tse activity (Herring et al., 1983) .
Antibodies to the p25 in the SPA retrovirus (SPAV) could not be demonstrated in sera from seven sheep with terminal SPA or in two lambs in which the tumour had been induced. IgG prepared from a pool of sera from terminal cases, and IgA prepared from a pool of SPA lung fluids also did not detect the 25000 mol. wt. polypeptide. Sera from six sheep infected with MVV all detected MVV p25 but did not react with the polypeptide in SPA retrovirus.
These results demonstrate an immunological cross-reaction between the major internal proteins of an unclassified, and as yet uncultivated, ovine retrovirus, and MMTV and MPMV, the prototype type B and D retroviruses. Other studies have emphasized the morphological and biophysical similarities between the SPA retrovirus and type B and D retroviruses (Herring et al., 1983; Sharp et al., 1983) , a classification which is supported by the antigenic relationships demonstrated in this paper. However, sensitive radioimmunoassays have revealed interspecies antigenic determinants on the internal structural proteins of many mammalian retroviruses. I0 Gradient fraction Fig. 3 . SPA retrovirus prepared by isopycnic centrifugation on a 20 to 55~ (w/w) sucrose gradient. Individual fractions were run on an SDS polyacrylamide gel and examined for the presence of the 25000 mol. wt. polypeptide by Western blotting. Sucrose gradient fractions 5 and 6 had densities of 1.17 and 1-18 g/ml. Barbacid et aL (1980) have demonstrated that M P M V p27 contains at least two distinct subsets of antigenic determinants that cross-react with the corresponding internal core proteins of B and C type retroviruses. We have failed to show a reaction between the SPA retrovirus p25 and the internal proteins of several type C retroviruses, but the Western blotting technique only detects epitopes which resist SDS and mercaptoethanol denaturation and further investigations will require quantitative assays with native proteins. Such a denaturation effect may be one explanation of the failure to detect an immune response in infected animals.
Previous serological and hybridization studies (de Boer, 1970; Perk & Yaniv, 1977 ) have failed to demonstrate any relationship between SPA and maedi-visna. These observations are supported by the failure of this study to demonstrate any immunological cross-reaction between SPAV and MVV or between MPMV and MVV. Recently, a group in Israel have reported the isolation from an SPA tumour of a retrovirus with C-type morphology that shows 30 ~ homology by D N A -R N A hybridization with various lentiviruses (Perk et aL, 1983) . Weiss et aL (1976 Weiss et aL ( , 1977 have reported that members of the lentiviridae may show as little as 2 5~ genome homology, yet all possess a group-specific antigen that resides in the major internal core protein (Dahlberg et al., 1981 ; Roberson et al., 1982) . It will be important, therefore, to determine the antigenic relationship between the Israeli virus, the known lentiviruses and the retrovirus detectable in SPA tumour and lung fluids in Scotland. 
